To the editor,

Recently, the paper titled "Risk factors of critical & mortal COVID-19 cases: A systematic literature review and meta-analysis" was published in the Journal of Infection in April 2020. The results from Zheng et al. indicated that fever was negatively associated with the progression of COVID-19 such as severe illness and death (OR = 0.56, 95% CI \[0.38--0.82\], *P* = 0.003) and shortness of breath/dyspnea was positively associated with the progression of COVID-19 such as severe illness and death (OR = 4.16, 95% CI \[3.13--5.53\], *P* \< 0.00001),[@bib0001] which suggests that COVID-19 patients with fever may have a lower risk to develop to severe and critical disease outcomes and COVID-19 patients with dyspnea may have a higher risk to develop to severe and critical disease outcomes. However, Fu et al. observed that there was no statistically significant association between fever or shortness of breath and the severity of patients with COVID-19.[@bib0002] To unambiguously identify the risk factors for predicting mortality in patients with COVID-19, we carry out a meta-analysis to evaluate whether fever and dyspnea (not included shortness of breath) were associated with the risk of mortality in COVID-19 patients.

This meta-analysis was carried out based on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guideline. Li Shi and Ying Wang systematically searched the electronic databases, including Web of Science, Chinese National Knowledge Infrastructure (CNKI) and PubMed. These search engines were utilized to capture available literature by using the following three groups of keywords: "coronavirus 2019, 2019-nCoV, SARS-CoV-2, COVID-19″, "outcome, mortality" and "clinical". The last search was conducted on May 4, 2020. Only articles reporting the number of COVID-19 patients with clinical symptoms of fever or dyspnea in the survival group and non-survival group were identified as eligible articles. All calculations were implemented with Stata 11.2 software. The pooled odds ratio (OR) with the corresponding 95% confidence interval (CI) was used to evaluate the risk of mortality in COVID-19 patients with fever or dyspnea. The robustness of the results was appraised by performing a sensitivity analysis. Both Begg\'s test and Egger\'s test were applied to evaluate publication bias.[@bib0003] ^,^ [@bib0004]

After selecting 1589 articles, 15 articles were finally obtained for this meta-analysis. As displayed in [Table 1](#tbl0001){ref-type="table"} , data on 2851 COVID-19 patients (2114 survivors and 737 non-survivors) were available in these articles. The sample size ranged from 27 to 663. Most of the articles were performed in China, with the exception of one in the UK.Table 1Characteristics of the included studies.Table 1AuthorLocationCaseNon-survival patientsSurvival patientsnAge, yearsMaleFeverDyspneanAge, yearsMaleFeverDyspneaYang X et al. P: 32105632China523264.6 ± 11.221 (65.6)31 (96.9)21 (65.6)2051.9 ± 12.914 (70.0)20 (100.0)12 (60.0)Zhou F et al. P: 32171076China1915469.0 (63.0--76.0)38 (70.4)51 (94.4)NR13752.0 (45.0--58.0)81 (59.1)129 (94.2)NRCao J et al. P: 32239127China1021772 (63--81)13 (76.5)12 (70.6)NR8553 (47--66)40 (47.1)61 (71.8)NRRuan Q et al. P: 32253449China1506867 (15--81)49 (72.1)59 (86.8)59 (86.8)8250 (44--81)53 (64.6)68 (82.9)51 (62.2)Deng Y et al. P: 32209890China22510969 (62--74)73 (67.0)95 (87.2)77 (70.6)11640 (33--57)51 (44.0)94 (81.0)22 (19.0)Zhang J et al. P: 32304745China6632567.1 (61--78)15 (60.0)19 (76.0)11 (44.0)63859.1 (43--68)306 (48.0)508 (79.6)150 (23.5)Wu C et al. P: 32167524China844468.5 (59.3--75.0)29 (65.9)39 (88.6)29 (65.9)4050.0 (40.3--56.8)31 (77.5)39 (97.5)21 (52.5)Chen T et al. P: 32217556China27411368.0 (62.0--77.0)83 (73.5)104 (92.0)70 (61.9)16151.0 (37.0--66.0)88 (54.7)145 (90.0)50 (31.1)Wang L et al. P: 32240670China3396576 (70--83)39 (60.0)56 (87.5)38 (59.4)27468 (64--74)127 (46.4)255 (93.4)100 (36.6)Yuan M et al. P: 32191764China271068 (63--73)4 (40.0)6 (60.0)10 (100.0)1755 (35--60)8 (47.1)15 (88.2)1 (5.9)Leung C et al. P: 32353398China1548975 (67--81)53 (59.6)44 (67.7)[\*](#tb1fn1){ref-type="table-fn"}25 (40.3)[\*](#tb1fn1){ref-type="table-fn"}6568 (66--74)36 (55.4)58 (90.6)[\*](#tb1fn1){ref-type="table-fn"}4 (6.7)[\*](#tb1fn1){ref-type="table-fn"}Wang D et al. P: 32354360China1071973.0 (64.0--81.0)16 (84.2)19 (100.0)15 (78.9)8844.5 (35.0--58.8)41 (46.6)85 (96.6)20 (22.7)Yan Y et al. P: 32345579China483970.5 ± 10.130 (76.9)36 (92.3)30 (76.9)964.7 ± 7.33 (33.3)7 (77.8)3 (33.3)Wang K et al. P: 32361723China2961965.6 ± 12.611 (57.9)10 (52.6)NR27746.0 ± 14.4129 (46.6)203 (74.9)[\*](#tb1fn1){ref-type="table-fn"}NR441469.0 ± 13.410 (71.4)12 (100.0)[\*](#tb1fn1){ref-type="table-fn"}NR3048.8 ± 14.214 (46.7)27 (90.0)NRTomlins J et al. P: 32353384UK952077 (72--85)12 (60.0)12 (60.0)NR7574 (56--82)48 (64.0)56 (74.7)NR[^1][^2]

We found that dyspnea was significantly associated with higher mortality in COVID-19 patients on the basis of 11 studies with 2091 cases (OR = 4.34, 95% CI \[2.68--7.05\], *P* \< 0.001; *I^2^* = 69.2%, *P* \< 0.001, random-effects model) ([Fig. 1](#fig0001){ref-type="fig"} A). However, we did not observe a significant association between fever and the risk of mortality in patients with COVID-19 on the basis of 15 studies with 2818 cases (OR = 0.74, 95% CI \[0.50--1.09\], *P* = 0.127; *I^2^* = 38.0%, *P* = 0.062, random-effects model) ([Fig. 1](#fig0001){ref-type="fig"}B). As presented in sensitivity analysis, none of the individual studies significantly effected the overall OR, which proved the robustness of our results ([Figs. 1](#fig0001){ref-type="fig"}C and D). No evidence of publication bias was provided by Begg\'s test (dyspnea: *P* = 0.350 and fever: *P* = 0.964, respectively) and Egger\'s test (dyspnea: *P* = 0.294 and fever: *P* = 0.854, respectively).Fig. 1The pooled odds ratio (OR) with the corresponding 95% confidence interval (CI) on the relationship between dyspnea (A) and fever (B) and the risk of mortality in COVID-19 patients. Sensitivity analysis for evaluating the relationship between dyspnea (C) and fever (D) and the risk of mortality in COVID-19 patients.Fig 1

To our knowledge, the most common clinical symptoms were fever, cough, fatigue and dyspnea in COVID-19 patients.[@bib0005], [@bib0006], [@bib0007] Zheng et al. demonstrated that the proportion of fever was significantly lower in critical/mortal group compared with the non-critical group,[@bib0001] which suggests that fever may protect COVID-19 patients from developing to severe and critical disease outcomes. Fu et al. reported that the prevalence of fever in critical group was slightly higher than that in the non-severe group (80.8%, 95% CI \[41.1--100.0\]) vs. (71.2%, 95% CI \[23.8--99.9\]), but the difference was not statistically significant.[@bib0002] Our present study showed that fever was not significantly associated with the risk of mortality in COVID-19 patients. In addition, our study suggested that dyspnea was positively associated with the risk of mortality in COVID-19 patients. Taken together, dyspnea, rather than fever, is recommended as an indicator of poor outcome in COVID-19 patients, further well-designed studies with larger sample sizes are needed to validate the findings of our current study.
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[^1]: All values are n (%), median (IQR), or mean±SD. P, PMID.

[^2]: data missing for patients; NR, not reported.
